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Quality mine and UXO clearance en-sures that the beneficiaries of cleared lands can enjoy a safe livelihood in 
the demined area. This level of confidence re-
quires a high degree of organization and man-
agement, maximum engagement of demining 
organizations and national mine-action bod-
ies, and a quality-control system with detailed 
operating procedures. Such a system guaran-
tees the best supervision and control of the sus-
pected mined area. 
CROMAC’s QA/QC System 
The Croatian Mine Action Centre is de-
veloping a quality-assurance/quality-control 
system that incorporates all of the organiza-
tion’s experiences, the requirements of hu-
manitarian demining, and all of CROMAC’s 
functions and staff into the process of QA/
QC and cancellation of areas from the sus-
pected mined area. Based on such presump-
tions, CROMAC’s QA/QC system entails the 
following three development phases: 
1. Quality Control
2. Quality Assurance 
3. Total Quality Management 
CROMAC bases its success on the contin-
uous improvement principle exemplified in 
Total Quality Management. This progress is 
characterized by constantly improving condi-
tions to reach an acceptable level of quality in 
a demined area. Attaining TQM is a goal of all 
CROMAC employees.
CROMAC’s QA/QC system follows the 
guidelines set in the following documents: ISO 
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In order to achieve efficiency in the established humanitarian demining quality-
assurance/quality-control system, acceptable quality levels have been defined for 
mechanical ground processing using demining machines, manual-detection methods 
and/or a combination of the manual method and the use of mine-detection dogs.
9000, ISO 2859, IMAS 09.10 and IMAS 09.20.1,2 
The International Mine Action Standards 
are an integral part of the management pro-
cess aimed at verifying demining quality and 
reaching sufficient confidence (with acceptable 
quality levels) that the demining company has 
removed and/or destroyed all mines and unex-
ploded ordnance from the mined area accord-
ing to specifications. 
Sampling Plans (Acceptance Plans)
The basic question asked during the control 
by sampling is: How many samples should be 
taken to assure a reliable estimate of the quality 
level of the entire demined area? This problem 
can be successfully resolved in humanitarian 
demining by using sampling plans or accep-
tance plans. Depending on the sampling plan 
applied, decisions about acceptance or rejec-
tion of the demined area can be made by:
• Controlling one randomly selected 
sample of the size n (single sampling)
• Controlling two randomly selected 
samples of the sizes n1 and n2 (double 
sampling)
• Controlling more than two randomly 
selected samples of the size n (multiple 
sampling)
Sampling plans are classified into two 
basic groups:
1. Acceptance plans for attributes (con-
trol result is an attribute: proportion of 
“good” [acceptable] to “bad” [defective] 
parts of an entirety, number of defects, etc.)
figure 1: sampling plan scheme.Continued on page 63
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figure 2: the scheme of non-conformity classes and inspection levels.
2. Acceptance plans for variable (control result is 
measured data)
CROMAC has made the procedures for inspection 
and sampling during the execution of demining op-
erations and supervision over completed demining 
operations based on sampling plans for attributive char-
acteristics as per standard HRN ISO 2859-1.3
Acceptance Criteria
Acceptable Quality Level for the projected area in-
dicates the acceptable number of nonconformities 
that can be present in an area without causing rejec-
tion of the entirety (an area demined under the same 
conditions and procedures within the span of a day or 
week). Several levels of nonconformity exist. The larger 
the mine, item of UXO, or explosive fragment and the 
more shallow the soil treatment depth, the lower the al-
lowable number of defects acceptable at each noncon-
formity level. Once the number of defects exceeds the 
acceptable standard at a certain level, the area reaches 
“critical nonconformity,” which causes the entirety to 
be rejected. 
The Law on Humanitarian Demining of the Republic 
of Croatia defines complete clearance as follows: “Com-
plete worksite clearance is the status of an area and/or 
facility defined by geodetic measurement that is com-
pletely clear from all mines, UXO and their fragments 
to the depth specified by the project.”4 Using the term 
complete clearance often causes misunderstandings 
and is subject to various interpretations. For example, 
should the worksite be completely clear from all parts of 
mines and UXO regardless of the type and size of such 
fragments (metal and plastic parts, parts of explosive, 
pyrotechnic chain, etc.) and regardless of whether they 
contain explosive substances?
Prior to introduction of the AQL concept to the 
quality-control system, significant demining efficiency 
and cost-effectiveness were lost due to the fact that every 
time metal was detected in the control sample during 
the final acceptance resulted in rejection of the demined 
area. This rejection of demined areas occurred frequent-
ly during the use of demining machines, especially flails.
Since the introduction of AQL, a demined area can 
contain certain indicators of defects such as remaining 
metal fragments discovered by metal detectors or re-
maining traces of explosives with or without metal that 
are found using the prescribed standard method for the 
detection of metal and explosives. Such cases can indi-
cate the existence of nonconformities in demining and 
again create critical nonconformity. Terms for accept-
ance or non-acceptance of all nonconforming catego-
ries are defined by standard operating procedures for 
sampling. The demining contract defines the AQL that 
should be used. 
Nonconformity represents the deviation in quality 
that results in the demined area not meeting the speci-
fied requirements. Nonconformities are generally cate-
gorized into classes according to their level of gravity. 
The scheme of sampling plans (one-time sampling) and 
nonconformities are presented in Figures 1 (page 61) 
and 2 (page 62).
Demining methods and techniques, demining ma-
chines, and working tool types and makes, as well as 
the soil conditions on the demining project, are tak-
en into consideration during the definition of critical 
nonconformity. Based on those factors, tables of con-
fidence levels were made for light, medium and heavy 
machines as well as tables for definition of sample sizes 
for inspection.2 
Use of demining machines proved to be very efficient 
and cost-effective in combination with manual mine 
detection and mine-detection dogs. If demining ma-
chines that reach the depth specified by the project are 
used during the conduct of demining operations as a 
first method, following mechanical treatment, the entire 
area should be searched using manual methods or mine-
detection dogs. In that case, the acceptability criteria for 
the use of MDDs should be defined as well.
Procedures of Corrections and Repetitions
Locations of control samples are selected in a partial-
ly guided way so that over 70 percent of control samples 
have to cover locations of minefields from the minefield 
records, mine- and UXO-detection sites and other risk 
areas (borders of minefields, road crossings, etc.) and 30 
percent of control samples are selected using a random-
selection method.
Acceptance plans and sampling tables are ad-
justed to the practical needs of demining. Sample 
sizes are selected in a way to inspect at least 2.5 per-
cent of the worksite area in the case of big entireties 
(areas bigger than 150,000 square meters [37 acres]), 
or up to 35 percent in the case of smaller entire-
ties p(areas smaller than 3,201 square meters [3,828 
square yards] and bigger than 200 square meters [239 
square yards]).
2
Journal of Conventional Weapons Destruction, Vol. 14, Iss. 1 [2010], Art. 17
https://commons.lib.jmu.edu/cisr-journal/vol14/iss1/17
64         notes from the field | the journal of erW and mine action | spring 2010 | 14.1 14.1 | spring 2010 | the journal of erW and mine action | notes from the field         65
Conclusion
Mine action and demining proc-
esses in the Republic of Croatia are 
organized in such a way as to reduce 
the mines and UXO danger to an ac-
ceptable risk level. The Law on Hu-
manitarian Demining defines the 
complete clearance of worksites from 
all mines and UXO to the depth de-
termined by the project, meaning 
the acceptable risk should be zero. 
However, it is very difficult to reach 
100-percent worksite clearance in an 
efficient and cost-effective way.
In order to fullfill mine-action 
goals and completely eliminate 
the mine problem from the Repu-
blic of Croatia, as specified by the 
National Mine Action Strategy un-
til 2019, CROMAC will focus its fu-
ture efforts primarily on land-
mine and UXO removal to its stated 
Acceptable Quality Level. 
The introduction of AQL enables 
a demined area to contain certain 
indicators of nonconformity, such 
as individually measured depths of 
mechanically treated soil, remain-
ing fragments detected by metal de-
tector, or the remaining traces of 
explosive substance with or without 
metal that are found by approved 
methods for detection of metal and 
explosives. Such cases can indicate 
the existence of nonconformities in 
demining and again create critical 
nonconformity, which requires re-
jection of the area. Terms for accep-
tance or non-acceptance of all defect 
categories are defined by SOPs for 
sampling. 
With CROMAC’s improved 
standards for humanitarian de-
mining in place, the mine-action 
community in the Republic of Croatia 
hopes that the cost of demining op-
erations will decrease as the ef-
fectiveness of demining increases. 
Lands will not be needlessly reject-
ed, while areas at risk of harming its 
beneficiaries can be effectively tar-
geted for demining procedures. If 
this model for an effective QA/QC 
system proves successful over time, 
the benefits will not only touch 
Croatia, but the international mine-
action community as a whole.   
See Endnotes, Page 83
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Following conflict between the United Kingdom and Argentina in 1982, close to 20,000 landmines1 contaminated the 
Falkland-Malvinas Islands. Despite numerous
concerns, including those relating to the en-
vironmental effects of clearance activities, the 
United Kingdom is fulfilling its obligation to 
Article 5 of the Ottawa Convention to remove 
all anti-personnel landmines from the Islands. 
A pilot program for landmine removal began in 
late 2009, conducted by Battle Area Clearance 
and Training Equipment Consultants Interna-
tional Ltd., with program direction and quality 
control oversight by the newly created Falkland 
Island Demining Programme Office. It is ex-
pected that the results of the pilot program will 
help inform future clearance activities.
Background
Argentina laid at least 20,000 landmines, 
forming approximately 120 minefields, in 
1982.1 Following Argentina’s surrender to the 
United Kingdom, clearance began immediately 
but quickly ended after several British service-
men were injured. The locations of the mine-
fields were thoroughly recorded and fenced off, 
and no civilians have been killed or injured 
since the conflict ended.2
Clearance operations did not again become 
a reality until 1998, when the U.K. signed the 
Ottawa Convention, which requires parties to 
remove all landmines on their sovereign ter-
ritory. Questions were raised as to wheth-
er immediate removal was necessary,2 as the 
landmines posed little risk to islanders who 
had grown accustomed to their presence. In 
addition, a 2007 feasibility study conducted 
Since conflict between the United Kingdom and Argentina ceased in 1982, the 
Falkland-Malvinas Islands have remained riddled with landmines. Under its obligation 
to the Ottawa Convention, the U.K. is removing the landmines from this territory. De-
spite concerns about clearance there, a successful pilot program has been conducted. 
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falkland-Malvinas Islands Update 
jointly by the U.K. and Argentina showed that 
clearance could cause environmental harm. 
The U.K. was granted an extension to its clear-
ance obligations under the Ottawa Conven-
tion until 2019. Demining operations began in 
October 2009 with the establishment of 
FIDPO and a contract with BACTEC taking 
full account of the related environmental issues.
According to Robin Swanson, FIDPO Pro-
gramme Manager, there were concerns about 
the environment; permission from the En-
vironmental Planning Department of the 
Falkland-Malvinas Islands was sought in ad-
vance of the demining operations. “We worked 
very closely with the Environmental Planning 
Department to reach a methodology and reme-
diation plan that satisfied their needs and could 
be implemented by BACTEC,” he says.3
Current Activities
Clearance operations are focused on four 
suspect areas, each with different terrain 
types and with various mine and unexploded-
ordnance threat levels: Fox Bay East, Goose 
Green and two areas near Stanley, the capital 
of the Falkland-Malvinas Islands. An addition-
al area at Surf Bay was selected for demining 
because a main road bisected it and there were 
concerns about accidents in that area. It was 
also because it contained over 1,000 mines rep-
resenting 5 percent of the overall mines remain-
ing on the island. Current demining activities are 
scheduled for completion by the end of May 2010. 
Following the pilot phase, the United Kingdom 
will better understand the logistical, environ-
mental and technical challenges and will be able 
to inform future remediation phases.
Half of Nepali Minefields Cleared
Nepal has successfully cleared half of the minefields laid during a decade-long internal conflict. Media reports 
credit the United Nations and local agencies for supporting national demining efforts, which began two years ago. 
Clearance and victim assistance were major components of the 2007 peace accord between the government of 
Nepal and the Unified Community Party of Nepal.
Government forces laid more than 50 minefields during the conflict, and contamination from other ordnance was 
extensive. Rebel forces were also responsible for contamination, and the lingering effects of explosive remnants of 
war are still felt. 
Three demining units from the Nepali Army, with support from the United Nations, have cleared 26 fields and plan 
to clear remaining fields by the end of 2011. According to media reports, 52,617 pieces of ordnance have been dis-
posed of since clearance began in 2007.
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